Introduction
Lewis acids play a key role in many branches of chemistry. For instance, they are used as catalysts, 1 as components in frustrated Lewis pairs (FLPs) 2 and for the stabilization of unusual cations via formation of related weakly coordinating anions (WCAs). 3 The strength of Lewis acids is usually estimated by the calculation of the uoride ion affinity (FIA). [4] [5] [6] [7] [8] The widely used B(C 6 F 5 ) 3 (BCF) exhibits a FIA of 452 kJ mol À1 . 8 Lewis superacids were dened as compounds exceeding the FIA of molecular SbF 5 (501 kJ mol À1 ). 9 Readily available aluminum halides, such as AlCl 3 and AlBr 3 , are Lewis superacids in the gas phase, but exhibit a dramatically lower acidity in condensed phase due to dimerization. The key player in Lewis superacid chemistry is unarguably Krossing's Al(OC(CF 3 ) 3 ) 3 (FIA ¼ 547 kJ mol À1 ), 9 which, however, has never been isolated. 8 Due to its limited thermal stability it is usually prepared in situ and used as uorobenzene adduct with a lower FIA (465 kJ mol À1 
Results and discussion
The free Lewis acid Al(OCAr F 3 ) 3 We identied the peruorinated alcohol Ar 
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Scheme 1 Synthesis of Al(OCAr Indeed, the reaction of triethylaluminum with three equivalents of Ar 3 (1), which crystallized directly from the reaction mixture in 66% yield (Scheme 1). Unlike Al(OC(CF 3 ) 3 ) 3 , 1 can be stored indenitely under argon at room temperature. In fact, the thermal decomposition of 1 according to a DTA analysis occurs only above 180 C. The molecular structure of Al(OCAr F 3 ) 3 (1) reveals that the spatial arrangement of the Al atoms is distorted trigonal bipyramidal and dened by a O 3 + F 2 donor set ( Fig. 1) : the three equatorial Al-O bonds (1.681(1)-1.701(1)Å) are signicantly shorter than the two axial Al/F contacts (2.083(1) and 2.153(1) A). These contacts, arising from intramolecular coordination of F atoms situated in the ortho-positions of two peruorophenyl groups, are probably the reason for the increased thermal stability. A similar k-O 3 F 2 conguration was found in the molecular structure of Al(OC(C 5 F 10 )C 6 F 5 ) 3 (Al/F: 2.085(2) and 2.113(2)Å) 7 and Al(N(C 6 F 5 ) 2 ) 3 (Al/F: 2.060(1) and 2.084(1)Å) 13 and calculated for adduct free Al(OC(CF 3 ) 3 ) 3 (Al/F: 2.143 and 2.155Å).
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Theoretical section
The computed gas phase structure of 1 closely resembles the solid state structure, however, the computed bond distances (Al-O: 1.698, 1.711 and 1.719Å; Al/F: 2.131 and 2.173Å) are slightly longer. In order to evaluate the Lewis acidity, the FIA of 1 and related Lewis acids have been evaluated using ab initio MP2/6-311++G(2d,2p) single point energies at B3LYP/6-311++G(2d,2p) optimized geometries ( Fig. 2) . In addition to FIA computed using the reaction via direct F À addition to LA, FIA values were also computed using the isodesmic reaction LA + COF 3 À ¼ LAF À + COF 2 and the experimental gas phase FIA value of COF 2 (209 kJ mol À1 ). 5 For example, this approach was recently used by Stephan and coworkers. 17 The differences between FIA values obtained from F À addition reactions and from the isodesmic reactions are less than 4 kJ mol
À1
( 3 (1), we directed our attention to its reactivity towards Lewis bases. In non-coordinating solvents, such as toluene or dichloromethane, the solubility of 1 at room temperature is very poor. When a solution of 1 in toluene is treated with neutral Lewis bases, the adducts Al(OCAr (Fig. 3) . Unlike 1, the adducts show no intramolecular Al/F contacts. The primary Al-O bond distances of 2-6 closely resemble those of 1. The molecular structure of 2 reveals an Al-N bond length of 1.941(1)Å and a C-N bond length of 1.134(2)Å which is shorter than in free acetonitrile (1.141(2)Å), 18 which was also found for other Lewis acid base adducts (AlMe 3 $MeCN: 1.136(3)Å, The experimental Lewis acidity of Al(OCAr (1) The C-N stretching vibration of Al(OCAr , 12 which correlates with the higher acid strength of 1 compared to other parent Lewis acids. However, it should be noted that the CN stretching mode of the acetonitrile adduct of the considerably less Lewis acidic BCF exhibits an even higher value of 2367 cm À1 . 18 The difficulty of the correlation of frequency of the C-N stretching mode with the Lewis acidity due to the Fermi coupling between n(CN) and n(CC) + d s (CH 3 ) was pointed out by Krahl and Kemnitz. 23 Hence, the adduct with deuterated acetonitrile was prepared also revealing a strong blueshi in the C-N stretching vibration (Al(OCAr 
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. However, the induced change of the 31 P NMR shi does not only depend on the Lewis acidity, but also on HSAB and sterical effects. The large OC(C 6 F 5 ) 3 moieties provide sterical shielding of the aluminum center not allowing a small Al-O distance. Thus, the GutmannBeckett method seems unsuitable for the evaluation of the Lewis acidity of 1. suggesting a higher uoride affinity of 1 compared to SbF 5 .
As discussed in the literature, 15 method (1) and (2) gave ambiguous results concerning the Lewis acidity of 1 and seem unsuitable in this context. However, the competition experiment (3) is in agreement with the calculated trend of the uoride ion affinity and proves the Lewis superacidity of 1.
The weakly coordinating anions [FAl(OCAr The utility of Lewis acids goes hand in hand with their ability to form metallates, which can act as weakly coordinating anions.
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The reaction of 1 with several uoride sources gave rise to a series of salts containing the WCA [FAl(OCAr 3 (1) with Ph 3 CF in toluene in 64% yield. 13 An analogous procedure using Ph 3 CCl gave the corresponding chloroaluminate [Ph 3 C][ClAl(OCAr 3 ) 3 $THF (3, bottom; ellipsoids with 50% probability, balls with an arbitrarily fixed radius; hydrogen atoms, non-coordinating solvent molecules and a second molecular moiety in the THF adduct omitted for clarity).
Scheme 2 Abstraction of a fluoride ion from SbF 6 À by Al(OCAr potential to generate reactive cations by halide ion abstraction, whereby the driving force is the precipitation of sparingly soluble silver or thallium halides. Silver salts of WCAs serve also as mild oxidants (Scheme 3). The aluminates 7-9 and 11-15 were structurally characterized by X-ray crystallography (Fig. 4 and S5-S10 ‡) . Like in the neutral Lewis acid base adducts 2-6, the spatial arrangement of 7-9 and 11-15 is tetrahedral. The Al-O distances found in the anions [FAl(OCAr (Fig. 5b) .
In summary, the presented WCA salts can be utilized in broad range of applications: as oxidants (8, 11, 12, 15) , in salt metathesis reactions (7-9, 13), in hydride or alkyl elimination reactions (11 and 12) or as supporting electrolytes (14) according to the scheme presented in ref. 29d.
Conclusions
Synthetic protocols for the synthesis of the new Lewis superacid Al(OCAr favorable crystallization behavior due to the absence of disorder and we present a versatile series of their salts with different countercations as a toolbox for potential users. We hope these benecial properties will encourage chemists from different elds to make use of these easily accessible compounds.
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